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Abstract 
 
An understanding is provided on how the existing freight transport modes share the 
Australian freight task, which provided further insight into the corridor mode 
selection process. It is important to compare modes across all relevant determinants 
and performance indicators considering the viewpoint of all parties, in order to better 
understand the mode selection process. 
 The Brisbane – Cairns corridor in Queensland, Australia is used as a case-
study to gain an understanding of how each freight mode is currently being used in 
the line haul freight task along the corridor.  This provides a basis for investigating 
the nature and values of specific freight mode choice determinants and performance 
indicators for this corridor.  
  
Introduction 
 
Background.  The research reported in this paper is part of the outcomes to date 
from a freight corridor performance project whose objectives are: to identify the 
extent to which existing freight movement data sources are adequate for the needs of 
the various functions within transport planning agencies in Queensland, Australia; to 
put forward a methodology which can be used to analyse modal performance on 
specific corridors; and to apply the proposed methodology to a specific corridor. 
 Integrated transport planning, which is well established at the urban and 
regional levels in Queensland, has focused mainly on the mobility, accessibility and 
environmental impacts of passenger movements. Freight movement efficiency and 
associated environmental impacts have also been analyzed for specific urban areas, 
albeit at a lower level of detail and depth. Inter-urban freight movements have 
received less attention in the past. For example, little work seems to have been 
undertaken on how the quantification of the direct and indirect local economy 
impacts, at the corridor level. 
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 There is a need to improve our ability to predict future demand and to inform 
road/rail freight policy and investment decisions at the corridor level. Therefore, 
freight corridor studies need to be undertaken on a systematic and consistent basis. 
The data requirements for freight movement analysis in general and corridor studies 
in particular, need to be specified and detailed. 
This paper is structured as follows: The remainder of this section discusses 
the main freight planning related issues as perceived by experts and stakeholders and 
outlines the corridor mode selection system in general terms. Section 2 deals with the 
corridor assessment issues from a modal perspective, including mode choice 
determinants and the Australian mode competitive position. Sections 3 and 4 
summarise the results from a case-study in Queensland and provide some concluding 
remarks, respectively. 
  
Main freight planning related issues.  A survey of experts and stakeholders in 
Queensland identified the main freight related issues which were perceived to require 
additional data (or enhancements to existing data), Ferreira (2000). These issues fall 
under the categories of demand estimation and specific location/corridor movement 
analysis.  
 More than 70 percent of respondents rated the following issues as important: 
changing nature of demand for freight movements (89%); specific corridor freight 
movements (89%); freight trip generation rates (78%); rural and remote freight 
movements (75%); and intermodal coordination  (72%). 
 Developments in e-commerce and e-business are set to impact significantly 
on these major issues. In addition, the implementation of Intelligent Transport 
Systems (ITS) will have a major impact on network performance, as well as on 
driver/customer information systems. The mode choice determinants and 
performance indicators currently in use may change considerably over time, along 
with their rating and ranking, as a result of these effects. 
 Ferreira et al (2000) examined information, opinions and evidence about the 
ways in which e-business and transport will influence each other over the decade 
2001 – 2010.  The following transport implications were highlighted: 
There will be higher level of demand for goods and services due to wider choices and 
savings resulting from improved business and administrative practices.  This will 
translate into higher freight demands, mainly on road due to its greater flexibility, 
level of service, and the potential for value added services. 
 Total vehicle kilometres travelled (VKT) by light commercial vehicles (LCV) 
will increase for local centre/home delivery, which will increase congestion unless 
spread to off-peak periods, and increase output of pollutants. 
 Customer expectations and requirements for logistics and distribution tasks 
will increase, particularly greater flexibility and reliability in the delivery of goods 
and services. 
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 Business to business (B2B) tasks will increase meaning less predictable 
flows, smaller orders placed more frequently, and some parts of the distribution 
chain disappearing altogether. 
 Small, centrally located freight terminals will replace larger warehouses on 
urban fringes dispersing freight flows particularly in urban areas. 
 Transport network performance will improve through interfaces between ITS 
components and data interfaces to B2B and Business to Consumer (B2C) systems.  
This has the potential to reduce transit times and trip time variability, and improve 
safety, through improved knowledge of transport demand and real time data on 
system performance. 
 
Freight transport corridor mode selection system.  The parties involved in the 
freight corridor mode selection and use system considered here include: the freight 
customer; the freight transport service provider, or operator, referred to here as the 
‘service provider’; the freight corridor access provider, referred to here as the ‘access 
provider’; the government regulators; and external influences. 
 Figure 1 illustrates a model that explains the relationships between these 
parties. Bunker (2001a) examines in detail the inter-relationships between these 
players and provides a comprehensive review of the literature on this topic. 
 
Freight Corridor Modal Performance Assessment 
 
Customer mode choice determinants.  Research into elasticities of freight transport 
mode choice selection and market elasticities of demand for modal services as 
discussed in Adbdelwahab (1998), Picard and Gaudry (1997) and Oum et al (1992) 
have limited the explanatory variables used to a small number, including (from most 
to least common): freight charge; transit time; reliability (on-time performance); 
commodity value; and commodity density. 
 Cambridge Systematics, Inc. (1995) in analysis of demand elasticities 
concluded that mode choice is determined by perceived total logistics cost (TLC) for 
using the various modes or combinations that were practical for the given shipments.  
TLC consists of freight charges plus a variety of other logistics costs including 
inventory costs, stock-out costs etc, incurred by the shipper or receiver.  It was 
suggested that any change in TLC for a particular mode could result in diversion 
to/from a competing mode. 
 BIS Shrapnel (1999) identified from its study on freight in Australia that the 
importance of service quality factors for the selection of freight transport suppliers is 
relatively consistent across the types of freight it assessed.  Typically, the most 
important factors that customers considered in selecting and assessing the supplier 
were: reliability of delivery (on-time); care of goods; reliability of pick up (on-time); 
ability to respond to customer needs; and proactive notification of problem. 
 
Australian freight corridor modal competitiveness.  Rail has a competitive 
advantage and consequently dominates the long distance bulk freight market, except 
for sea on specific tasks such as ore transport to refinery and pipeline for specific 
tasks such as unrefined oil and gas from minefield to refinery.  Road has some 
market share due to its flexibility within specific tasks such as petroleum products 
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and grain transport in some areas.  Rail’s dominance of the bulk freight market is 
primarily due to its price competitiveness. 
 Rail and road compete for the long distance non-bulk market, although road 
has a significantly higher market share for reasons of flexibility and reliability.  Rail 
is suited to specific market segments where cost efficiencies can be gained and 
service provided reasonably reliably. 
 Sea dominates the long distance non-bulk market on the mainland – 
Tasmania corridor.  It has a stable market share on the long distance corridors 
between the eastern states and Western Australia, and the Northern Territory, where 
long distance efficiencies are gained by this mode. Air is suited to high priority, 
small shipments on segments of the long distance non-bulk market where speed is 
critical. 
 
Broad modal comparisons.  The following are some broad comparisons, although 
they need to be qualified, since specific circumstances may change the results 
significantly: rail can be three times more energy efficient than road per tonne of 
freight hauled; rail can be over seven times safer in terms of fatalities than road; rail 
can be over 30 times safer per tonne of freight hauled than road.  
 In Australia, neither road nor rail bear the full social costs of freight transport 
impacts; if they were borne rail costs would rise by 4% while road costs would rise 
by 12% (BTE, 1999). 
 
The Brisbane – Cairns Case – Study 
 
Corridor attributes.  The Brisbane – Cairns corridor runs north – south along much 
of the length of the Queensland coastline. The study corridor contains eight centres 
where freight is shipped and received in considerable volumes.  
 Table 1 provides the distances by road between each major centre along the 
corridor.  Rail distances are similar to road.  Air and sea distances are generally 
marginally lower due to more direct corridor alignments. 
 All centres along the corridor are served by all modes, with the exception that 
the Sunshine Coast is not served by a sea port.  (Rockhampton is served by Port 
Alma to the east.) 
 
Freight flows and mode shares.  The purposes of the analysis of freight movements 
on the Brisbane – Cairns corridor are to gain an understanding of how each freight 
mode is currently being used in the line haul freight task along the corridor.  Bunker 
(2001b) provides a detail anaysis of freight modal shares on this corridor. 
 The data used in this analysis was freight movement (ktonne/annum) between 
each origin and destination along the corridor, segregated by mode, for 1995/96. 
Figure 2 illustrates the directional freight task (kt/annum) amongst all modes along 
each link in the corridor.   
 This examination of freight flows on the Brisbane - Cairns corridor has 
demonstrated that Brisbane is the focus of freight movements along the corridor.  In 
the northbound direction, this is attributed to regional areas' reliance on Brisbane for 
the supply of goods.  In the southbound direction, Brisbane, although less 
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pronounced, is also the principle destination for freight originating in the regional 
areas. 
 The northbound task is well spread amongst road, rail and sea along the 
length of the corridor.  Road is on most links the dominant mode in the southbound 
direction.  A substantial empty backhaul exists in the southbound direction across all 
modes, except for road south of Bundaberg. 
 It is evident from the data that in the northbound direction, sea dominates, but 
is generally restricted to the bulk freight task, which is primarily petroleum 
distribution from Brisbane refineries to regional areas.  In the southbound direction, 
sea carries dominates the movement of bulk freight (primary produce) to the 
southern states. Air is restricted in both directions to a very small volume of 
freight, which is expected to be high value, rapid transit freight. 
 The balance of the corridor freight task in both directions is distributed 
between road and rail.  On an overall corridor basis there is strong competition 
between these modes in moving all freight types, including bulk, non-bulk 
containerable and non-bulk non-containerable.  Road generally carries more freight 
than rail, although the task is relatively even in both directions between 
Rockhampton and Townsville.  On a distance basis, the mode share to road decreases 
marginally with distance while that to rail increases marginally.  However, road is 
still dominant even on the longest distance movements between Brisbane and Cairns. 
 Closer examination of the data suggests that for bulk freight and non-bulk 
non-containerable freight, on a movement by movement basis, one mode is likely to 
tend to dominate, due to a natural advantage for that particular movement.  This may 
be termed the "right mode for the task" effect, which is associated with parameters of 
the individual task.  However, it is difficult to ascertain the reasons for mode 
selection in the non-bulk containerable freight segment. 
 
Conclusions 
 
The priorities for freight data collection and analysis relate mainly to demand 
forecasting (changing nature of demand for freight movements and trip generation 
rates) for various purposes, ranging from strategic planning to corridor specific 
analysis; and network performance. Future data collection programs should attempt 
to capture the likely future trends in the changing nature of demand for freight 
movement. Conventional surveys which capture details about firms, commodities 
and trips made at a specific point in time, may need to be undertaken, given the 
paucity of up-to date data. Future demand trends, however, are less likely to be 
obtained using conventional trip generation models, based on linear regression or 
similar approaches. 
 Changes in the nature of the entire supply chain process, together with 
changes in warehousing location and vehicle sizes, mean that specific industries need 
to be surveyed to determine what those trends might mean for movement demand in 
the medium to long-terms. Such surveys, which are already being undertaken in 
some cases, need to be extended to provide a wider industry and geographical 
coverage. 
For the freight customer, a common set of determinants was established 
which could be applied to a general model applicable to freight mode and service 
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provider selection for any freight transport task.  It was recognised that their assigned 
value and weighting will vary between tasks.  
 An understanding was provided on how the existing freight transport modes 
share the Australian freight task, which provided further insight into the corridor 
mode selection process.  The market was broken down into three freight tasks; long 
distance bulk, long distance non-bulk, and urban and middle distance non-bulk. 
 It was identified that rail dominates the long distance bulk market.  Road and 
rail compete for the long distance non-bulk market, although road has a significantly 
higher market share due to service flexibility and reliability.  The urban and middle 
distance non-bulk market is dominated by road due to its flexibility over rail and 
significantly better time performance. 
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Table 1.  Brisbane - Cairns Corridor Link Distances. 
Link Number South Centre North Centre Link Distance 
(km) 
Cumulative 
Distance (km) 
1 Brisbane Sunshine Coast 100 100 
2 Sunshine Coast Bundaberg 250 350 
3 Bundaberg Gladstone 170 520 
4 Gladstone Rockhampton 110 630 
5 Rockhampton Mackay 350 980 
6 Mackay Townsville 380 1,360 
7 Townsville Cairns 350 1,710 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Freight transport corridor mode selection system. 
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Figure 2. Annual Directional Tonnages (kT) on Corridor Links (95-96). 
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